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(57) An intaglio printing method for transferring a 
resin to a print receiving material, using an intaglio print- 
ing master having portions depressed in a printing 
shape below the surface of the printing master, includes 
the steps of: filling a resin paste comprising a resin in 
the depressed portions of the printing master, bringing 
the printing master, with the resin paste being filled in 
the depressed portions thereof, into close contact with 
the print receiving material, hardening the resin in the 
resin paste in the depressed portions of the printing 



master, and separating the printing master from the 
print receiving material so as to transfer the hardened 
resin in the depressed portions of the printing master to 
the print receiving material. An apparatus for carrying 
out this intaglio printing method is proposed. By use of 
the apparatus, for instance, an elastic and durable 
spacer free from fatigue destruction for a touch panel is 
can be prepared in a circulation process. 
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Description 

The present invention relates to an intaglio printing 
method, in particular, an intaglio printing method suita- 
ble for the formation of spacers for use in a touch panel, 
an intaglio printer for carrying out the intaglio printing 
method, and also a touch panel. 

Currently employed touch panels are electrostatic 
touch panels, optical touch panels, and resistance-type 
touch panels. Of these touch panels, resistance-type 
touch panels are most in general use. 

A resistance-type touch panel is constructed of a 
pair of transparent panels or sheets which face each 
other, provided with a transparent electrode layer such 
as an ITO layer on the facing side of each panel or 
sheet. Thus, the touch panel is composed of a pair of 
such transparent panels or sheets. However, when such 
a touch panel is used by superimposing the same on a 
liquid crystal display or a CRT display, a panel made of 
glass is* usually used as the lower panel, and a panel 
made of a polycarbonate or PET film with a thickness of 
hundred several tens microns is usually used as the 
upper panel since it is usually necessary that the upper 
panel be flexible and be brought into close contact with 
the lover panel when the upper panel is depressed. The 
upper most surface of the upper panel made of such a 
polycarbonate film or a PET film with which is 
depressed with the fingers or pens is usually coated 
with a hard coat layer to impart durability to the upper 
panel. 

Coating patterns of transparent electrodes such as 
ITO electrodes can be roughly classified into two types, 
a digital type and an analog type. 

In the digital type transparent electrodes, long nar- 
row transparent electrodes, divided in the shape of 
stripes, with the formation of slits therebetween, are 
formed crosswise on the upper and lower panels, so 
that when the upper panel is depressed and the trans- 
parent electrodes in the upper and lower panels are 
electrically connected, the connected point or position is 
detected as a positional data in a horizontal direction 
and a vertical direction. In the transparent electrodes of 
the above-mentioned digital type, the position can be 
identified by detecting the ON/OFF of the stripe-shaped, 
crosswise disposed transparent electrodes, so that the 
detection can be performed with high accuracy since no 
detection error is caused by variations in the value of the 
resistance of the transparent electrodes, which may be 
caused by non-uniform coating of the electrodes. How- 
ever, it is necessary that the transparent electrodes be 
divided and insulated in the shape of stripes by the for- 
mation of a masking resist by photolithography and an 
etching treatment. Thus, the production cost of the thus 
divided electrodes is high. Furthermore, the resolution 
of the electrodes is limited by the degree of the division 
of the electrodes, so that the digital type transparent 
electrodes have the shortcoming that the digital type 
electrodes are not suitable for precise positional detec- 



tion. 

In contrast, in the analog type transparent elec- 
trodes, which are recently widely used, the electrodes 
are not divided, but are continuous in the entire surfaces 
5 on the panels. In the transparent electrodes of the ana- 
log type, electric current flows in one direction, for 
instance, in a horizontal direction, through the electrode 
on a first panel, while in the electrode on a second 
panel, electric current flows in a direction vertical to the 
10 current flow direction in the electrode of the first panel. 
The upper and lower transparent electrodes are electri- 
cally connected by an electroconductive pads at the 
upper and lower end portions or the left and right end 
portions of the two electrodes. 
15 When one point of a touch panel comprising the 
above-mentioned analog type transparent electrodes is 
depressed, a resistance is determined in proportional to 
the distance between the depressed point and the posi- 
tion of the pad which may be at the upper or lower end 
20 portion, or at the left or right end portion of the elec- 
trode. Based on a calculation of the thus determined 
resistance, the coordinates of the position can be calcu- 
lated. In comparison with the digital type transparent 
electrodes, the analog type transparent electrodes, for 
25 which slit-shaped division of the electrodes are unnec- 
essary, are capable of detecting the position more pre- 
cisely. However, in the analog type transparent 
electrodes, if non-uniformity of the thickness of the coat- 
ing of the electrodes is large, the precision of the posi- 
30 tional detection is significantly lowered, so that a highly 
accurate control technique is required, for instance, for 
the vacuum deposition of ITO for the fabrication of the 
analog type transparent electrodes. 

If the coating thickness of the electrodes varies, the 
35 actually depressed position differs from the calculated 
position. Even if any of the electrodes includes one por- 
tion in which the coating thickness of the electrode is not 
uniform, the accuracy of the positional detection is low- 
ered in all the positions in the direction of the flow of the 
40 current, so that if there is a plurality of portions in which 
the coating thickness of the electrode is not uniform, all 
of the errors in the course from the pad to the contact 
point accumulate, the accuracy of the positional detec- 
tion is worsened. 
45 Recently, a hybrid type touch panel has been pro- 
posed, in which the advantage of the digital type elec- 
trodes that the production thereof is easy, and the 
advantage of the analog type electrodes that highly pre- 
cise positional detection can be carried out are com- 
50 bined. In the hybrid type touch panel, the touch panel is 
divided into relatively large sections with slits being 
formed therebetween like digital type transparent elec- 
trodes, and within each section, analog positional 
detection is carried out, so that while the high accuracy 
55 of the positional detection is maintained in each section, 
the accumulation of the errors caused by the non-uni- 
formity of the resistance beyond the sections is avoided. 
By this hybrid type touch panel, the accuracy of the 
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positional detection is significantly improved, but the 
hybrid type touch panel has the shortcoming that the 
production cost thereof is extremely high. 

In pursuing high precision in the positional detec- 
tion, the positional detection systems have been 
changed as mentioned above. One of the most impor- 
tant elements that have significant effects on the cost 
and the accuracy of the positional detection in such 
detection systems is a spacer. 

The spacer in the touch panel has the function that 
when the touch panel is not depressed, a predeter- 
mined space is maintained between the upper and 
lower transparent electrodes to avoid unnecessary con- 
nection of the two electrodes, while when the touch 
panel is depressed, the connection of the two elec- 
trodes is easily allowed, but the connected area is lim- 
ited to a proper area. 

The touch panel is required to be transparent 
• because in many cases, the touch panel is used on a 
liquid crystal display or a CRT display. As a matter of 
course, the spacer for use in the touch panel is also 
required to be transparent Therefore, as the material 
for the space, transparent resins are usually used. Fur- 
thermore, in order to improve the security and precision 
of the detection, and to make the spacer invisible to the 
eyes, it is required to make the spacer as small as pos- 
sible in size. 

There are two methods for producing the spacer, a 
printing method and a photolithographic method. 

In the printing method, round holes are made in a 
stainless plate by etching, or round holes are made in a 
nickel plate by electroforming. By use of the thus pro- 
duced stainless plate or nickel plate with round holes as 
a printing mask, for instance, an ultraviolet-curing resin 
is printed on a panel serving as a print receiving mate- 
rial, whereby a spacer is produced. As the printing 
masks used in such a printing method, such an etching 
mask and an additive mask made by electroforming can 
be employed. Each mask has its own advantages and 
disadvantages. 

The production cost of the above-mentioned etch- 
ing mask is lower than that of the additive mask How- 
ever, as to the shape of the openings of the holes, the 
inside wall of the holes in the etching mask is rough and 
the holes are made by etching from the upper side as 
well as the lower side of the plate, so that a central por- 
tion of the through-hole is narrower than the opposite 
openings of the through-hole. The roughness of the 
inner wall and the narrowness of the central portion of 
each hole significantly hinder the passing of the resin 
that through the hole in the course of the printing proc- 
ess, so that it may occur that the holes are clogged with 
the resin because the resin stays in the holes, or when 
the printing mask is separated from the panel serving as 
a print receiving material, the resin is pulled by both the 
panel and the mask to become like a thread extended 
between the the panel and the mask 

When the resin does not easily pass through the 



holes, as a matter of course, it is difficult to perform 
printing, using such small holes, so that the etching 
mask is not suitable for the production of a precise touch 
panel. Such clogging of the holes with the resin causes 

5 defects in the spacer. The result is that if there is one 
defect in the spacer, the area which is not supported by 
the spacer increases 4 times, so that the sensitivity of 
the touch panel becomes significantly non-uniform. Fur- 
thermore, if the above-mentioned threading takes place, 

10 even if the touch panel is depressed, proper electric 
connection cannot be performed by the presence of a 
thread-shaped resin between the upper and lower pan- 
els, which also causes non-uniformity in the touching 
sensitivity of the touch panel. 

15 Because of the above-mentioned problems of the 
etching mask, there is a tendency that the additive mask 
is used more than the etching mask for the printing of 
the spacer. 

The additive mask, however, has the shortcoming 

20 called hole losing. 

The additive mask is produced as follows: A dry 
film, which is a photoresist, is laminated on a substrate 
which is an electrode for electroforming, with the appli- 
cation of pressure thereto by a roll. A photo film having 

25 a pattern of the same holes as the holes to be formed is 
brought into close contact with the laminated dry film, 
exposed to light and developed, whereby a female die 
for electrolytic plating is formed. The substrate provided 
with the female die is immersed in an electrolytic plating 

30 liquid and a plating layer is caused to grow with shaking 
to prepare an additive mask with a predetermined thick- 
ness. In the case of extremely small holes for preparing 
a space for the touch panel, the diameter of the female 
die in the dry film is about several ten microns, and the 

35 dry film is often peeled away from the substrate when 
shaken in the electrolytic plating liquid, which causes 
the hole losing. This occurs so frequently that it is a big 
problem when producing the spacer. 

It is also difficult to prepare holes in a uniform shape 

40 either by the etching mask or by the additive mask so 
that the amount of the resin to be printed becomes var- 
ies. This makes the height of the spacer non-uniform 
and makes it difficult to prepare a high precision spacer. 
In accordance with the degree of positional detec- 

45 tion accuracy and the resolution, there are a touch 
panel for finger touch, having a relatively large detection 
area suitable for the depression with the finger, and a 
touch panel for pen touch, suitable for detecting small 
characters or icons, using a special pen. As mentioned 

so above, the spacers prepared by the above-mentioned 
printing methods are not suitable for detecting small 
characters or icons, and therefore are currently used in 
the touch panel for finger touch. 

A further method for forming the spacer is a photo- 

55 lithographic method. In the photolithographic method, a 
photosensitive resin is directly coated on the surface of 
a transparent electrode provided on the lower panel, 
and a photo film having a pattern of the same shape as 
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that of the spacer to be formed is superimposed on the 
coated photosensitive resin, exposed to light and devel- 
oped, and the remaining photosensitive resin is used as 
the spacer as it is. 

This method is capable of forming a much finer s 
spacer in comparison with the above-mentioned print- 
ing method, and the spacer produced by this method is 
mainly used in portable computer terminals for pen 
touch. In this method, most of the photosensitive resin is 
removed as a waste material at the process of the 10 
development, so that the production cost including the 
cost of the material to be removed, and the cost for 
treating the material to be discarded, are high. 

Furthermore, a problem that the spacer falls off the 
panel due to the insufficient adhesion of the spacer to 15 
the panel also takes place. 

As the material for the spacer for such a touch 
panel, rigid plastics are often used. In such a case, the 
spacer tends to become a lens-shaped spacer due to 
the surface tension of the plastics. Therefore, load and 20 
stress are concentrated on a top portion and the spacer 
eventually is broken into small particles or powder due 
to the fatigue thereof. When this takes place, the plas- 
tics powder is scattered on the surface of the transpar- 
ent electrode around the spacer, and works as an 25 
insulating, foreign material, and causes a problem that 
correct and proper positional detection becomes impos- 
sible when the touch panel is depressed. Furthermore, 
the height of the space changes due to the broken 
spacer, and input errors may also be caused. 30 

It is therefore a first object of the present invention 
to provide an intaglio printing method suitable for the 
formation of a spacer with high printing precision for use 
in a touch panel at low cost, which has excellent reliabil- 
ity free of fatigue destruction and the problem of the fall- 35 
ing off from the surface of a print receiving material such 
as the surface of a panel, and other conventional prob- 
lems. 

A second object of the present invention is to pro- 
vide an intaglio printer which can carry out the above- 40 
mentioned intaglio printing method. 

A third object of the present invention is to provide 
a touch panel of which spacer has high durability. 

The first object of the present invention can be 
achieved by an intaglio printing method for transferring a as 
resin to a print receiving material, using an intaglio print- 
ing master having portions depressed in a printing 
shape below the surface of the printing master, compris- 
ing the steps of: 

so 

filling a resin paste that can be hardened to a solid 
resin in the depressed portions of the printing mas- 
ter, 

bringing the printing master, with the resin paste 
being filled in the depressed portions thereof, into ss 
close contact with the print receiving material, 
hardening the resin paste to make the resin paste a 
hardened solid resin in the depressed portions of 



the printing master, and 

separating the printing master from the print receiv- 
ing material so as to transfer the hardened solid 
resin in the depressed portions of the printing mas- 
ter to the print receiving material. 

The first object of the present invention can also be 
achieved by an intaglio printing method for transferring a 
resin to a print receiving material, using an intaglio print- 
ing master having portions depressed in a printing 
shape below the surface of the printing master, compris- 
ing the steps of: 

filling a photo-setting resin paste that can be cured 
to a photo-set resin in the depressed portions of the 
printing master, 

bringing the printing master, with the photo-setting 
resin paste being filled in the depressed portions 
thereof, into close contact with the print receiving 
material, 

curing the photo-setting resin paste to make the 
photo-set resin in the depressed portions of the 
printing master by being exposed to light, and 
separating the printing master from the print receiv- 
ing material so as to transfer the cured photo-set 
resin in the depressed portions of the printing mas- 
ter to the print receiving material. 

The first object of the present invention can also be 
achieved by an intaglio printing method for transferring a 
resin to a print receiving material, using an intaglio print- 
ing master having portions depressed in a printing 
shape below the surface of the printing master, the sur- 
face of the printing master except the depressed por- 
tions being coated with a light shielding layer, 
comprising the steps of: 

filling a photo-setting resin paste that can be cured 
to a photo-set resin in the depressed portions of the 
printing master, 

bringing the printing master, with the photo-setting 
resin paste being filled in the depressed portions 
thereof, into close contact with the print receiving 
material, 

curing the photo-setting resin paste to make the 
photo-setting resin paste a photo-set resin in the 
depressed portions of the printing master by the 
back side of the printing master opposite to the side 
of the depressed portions being exposed to light, 
and 

separating the printing master from the print receiv- 
ing material so as to transfer the cured photo-set 
resin in the depressed portions of the printing mas- 
ter to the print receiving material. 



The second object of the present invention can be 
achieved by an intaglio printer capable of transferring a 
resin to a print receiving material, using an intaglio print- 
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ing master having portions depressed in a printing 
shape below the surface of the printing master, compris- 
ing: 

means for filling a resin paste that can be hardened 5 
to a solid in the depressed portions of the printing 
master, 

means for bringing the printing master, with the 
resin paste being filled in the depressed portions 
thereof, into close contact with the print receiving 10 
material, 

means for hardening the resin paste to make the 
resin paste a hardened solid resin in the depressed 
portions of the printing master, and 
means for separating the printing master from the is 
print receiving material so as to transfer the hard- 
ened resin in the depressed portions of the printing 
master to the print receiving material. 

The third object of the present invention can be 20 
achieved by a touch panel which comprises a spacer 
comprising an elastic material, preferably produced by 
any of the above-mentioned intaglio printing methods of 
the present invention. 

A more complete appreciation of the invention and 25 
many of the attendant advantages thereof will be readily 
obtained as the same becomes better understood by 
reference to the following detailed description when 
considered in connection with the accompanying draw- 
ings, wherein: 30 

Fig. 1 is a schematic cross-sectional view of an 
apparatus for forming a spacer based on the 
intaglio printing method of the present invention. 
Fig. 2 is a schematic enlarged, partial cross-sec- 35 
tional view of the apparatus shown in Fig. 1 , partic- 
ularly in explanation of the exposure and curing 
steps in the transfer process therein. 

DESCRIPTION QFTUg PREFERRED EMBQBb « 
ME NTS 

The intaglio printing method of the present inven- 
tion for transferring a resin to a print receiving material, 
using an intaglio printing master having portions 45 
depressed in a printing shape below the surface of the 
printing master, comprises the steps of: 

filling a resin paste that can be hardened to a solid 
resin in the depressed portions of the printing mas- so 
ter, 

bringing the printing master, with the resin paste 
being filled in the depressed portions thereof, into 
close contact with the print receiving material, 
hardening the resin paste to make the resin paste a 55 
hardened solid resin in the depressed portions of 
the printing master, and 

separating the printing master from the print receiv- 



ing material so as to transfer the hardened solid 
resin in the depressed portions of the printing mas- 
ter to the print receiving material. 

In the above intaglio printing method, a photo-set- 
ting resin paste that can be cured to a photo-set resin 
can be employed as the resin paste. When a photo-set- 
ting resin paste is employed, it is preferable that after 
the printing master, with the photo-setting resin paste 
being filled in the depressed portions thereof, into close 
contact with the print receiving material, the photo-set- 
ting resin paste in the depressed portions of the printing 
master be cured by being exposed to light, and then the 
printing master be separated from the print receiving 
material so as to transfer the cured resin in the 
depressed portions of the printing master to the print 
receiving material. 

In the above-mentioned intaglio printing method, it 
is preferable that an intaglio printing master having por- 
tions depressed in a printing shape below the surface of 
the printing master, with the surface thereof except the 
depressed portions being coated with a light shielding 
layer be employed, and that after the printing master, 
with the photo-setting resin paste being filled in the 
depressed portions thereof, into close contact with the 
print receiving material, the photo-setting resin paste in 
the depressed portions of the printing master be cured 
by the back side of the printing master opposite to the 
side of the depressed portion being exposed to light, 
and then the printing master be separated from the print 
receiving material so as to transfer the cured resin in the 
depressed portions of the printing master to the print 
receiving material. 

As the material for the printing master for use in the 
above-mentioned intaglio printing method of the present 
invention, a plastic plate is preferable. It is particularly 
preferable that the depressed portions be formed in a 
printing shape, for instance, corresponding to the shape 
of a spacer for a touch panel, in the plastic plate by 
abrasion working, using exima laser or SR light in an 
ultraviolet region of synchrotron. 

According to the above-mentioned intaglio printing 
method, in which the resin paste is filled in the 
depressed portions of the printing master, the printing 
master is brought into close contact with the print 
receiving material, the resin in the resin paste is hard- 
ened in the depressed portions of the printing master, 
and the printing master is separated from the print 
receiving material so as to transfer the hardened resin 
in the depressed portions of the printing master to the 
print receiving material, in particular, the printing master 
with the depressed portions formed by abrasion working 
in a printing shape, for instance, corresponding to the 
shape of a spacer for a touch panel, for instance, a fine 
spacer for use in a touch panel, can be formed with high 
precision on a panel which serves as a print receiving 
material, with a small amount of the resin to be dis- 
carded and at low cost. 
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Furthermore, by separating the printing master 
from the print receiving material after hardening the 
resin paste filled in the depressed portions of the print- 
ing master, so as to transfer the hardened resin in the 
depressed portions of the printing master to the print 5 
receiving material, there can be formed a spacer with 
excellent reliability, free of the problem of falling off the 
panel, with firm affixing of the resin to the panel which 
serves as the print receiving material. 

Further, by using a photo-setting resin paste as the 10 
resin paste, the photo-setting resin paste filled in the 
depressed portions can be easily hardened or cured by 
being exposed to light, so that the spacer can be easily 
formed by printing the resin on the panel serving as the 
print receiving material. - " 15 

Further, according to the intaglio printing method, 
using the intaglio printing master having portions 
depressed in a printing shape below the surface of the 
printing master, with the surface thereof except the 
depressed portions being coated with a light shielding 20 
layer, in which after the printing master, with the photo- 
setting resin paste being filled in the depressed portions 
thereof, is brought into close contact with the print 
receiving material, the photo-setting resin paste in the 
depressed portions of the printing master is cured by 25 
the back side of the printing master opposite to the side 
of the depressed portion being exposed to light, and 
then the printing master is separated from the print 
receiving material so as to transfer the cured resin in the 
depressed portions of the printing master to the print 30 
receiving material, if the photo-setting resin paste 
remains on the surface of the printing master except the 
depressed portions when the photo-setting resin paste 
is filled in the depressed portions, or if the photo-setting 
resin paste spreads beyond the openings of the 35 
depressed portions when the print receiving material is 
brought into close contact with the printing master with 
the photo-setting resin paste filled in the depressed por- 
tions thereof, the photo-setting resin paste remaining on 
the surface of the printing master or the photo-setting 40 
resin paste spread beyond the openings of the 
depressed is not exposed to light by the presence of the 
light shielding layer provided on the surface of the print- 
ing master except the depressed portions thereof, so 
that only the photo-setting resin paste in the depressed 45 
portions can be hardened or cured. 

Therefore, after the photo-setting resin is trans- 
ferred to the print receiving material, an uncured photo- 
setting resin adhering to the surface of the print receiv- 
ing material can be removed by washing, so that, for so 
instance, a spacer can be formed with high precision on 
the print receiving material. 

It is preferable that the intaglio printing mater having 
the light shielding layer on the surface thereof except 
the depressed portions be prepared by subjecting a 55 
plastic plate to abrasion working, with the provision of 
the light shielding mask layer having the openings cor- 
responding to the openings of the depressed portions, 



as a conformal mask, on the plastic plate, thereby form- 
ing the depressed portions in the plastic plate. 

In this method, the light shielding mask layer used 
for the formation of the depressed portions by abrasion 
working can also be used as the light shielding layer for 
preventing the surface of the printing master except the 
depressed portions from being exposed to the light for 
curing the photo-setting resin paste filled in the 
depressed portions. 

As the photo-setting resin for use in the present 
invention, an elastomeric ultraviolet-curing resin is par- 
ticularly preferable, for instance, for forming the spacer 
in the touch panel, since when the elastomeric ultravio- 
let-curing resin is used as the photo-setting resin as the 
material for the spacer for the touch panel, unlike the 
case where rigid plastics are used, it does not take 
place that load and stress are concentrated on a top 
portion of the spacer and the spacer eventually is bro- 
ken into small particles or powder due to the fatigue 
thereof. Accordingly, it does not take place that the pow- 
der of the resin is scattered on the surface of the trans- 
parent electrode around the spacer, and works as an 
insulating, foreign material, and causes a problem that 
correct and proper positional detection becomes impos- 
sible when the touch panel is depressed. Furthermore, 
since the height of the space does not change, input 
errors will not be caused. 

In the intaglio printing method of the present inven- 
tion, the intaglio printing master may be in the shape of 
an endless belt, so that the resin paste can be filled in 
the depressed portions and the hardened resin can be 
transferred from the depressed portions to the print 
receiving material repeatedly and the printing of the 
resin on the print receiving material can be efficiently 
performed and accordingly the spacer can be formed 
efficiently. 

Furthermore, in the intaglio printing method of the 
present invention, when the printing master, with the 
photo-setting resin paste filled in the depressed por- 
tions of the printing mater, is brought into contact with 
the print receiving material, pressure may be applied to 
the printing master so as to accelerate the fixing of the 
resin paste to the print receiving material and to effec- 
tively prevent the fall off of the printed space from the 
print receiving material, thereby forming a highly reliable 
spacer. 

The spacer for use in the touch panel of the present 
invention comprises an elastic material, and can be pre- 
pared by any of the above-mentioned intaglio printing 
methods of the present invention, using as the resin 
paste a paste of an elastic polymeric compound. 

The touch panel of the present invention is hardly 
broken because of the use of the elastic spacer, in com- 
parison with the conventional touch panel in which a 
spacer made of a rigid plastic is used. 

Other features of this invention will become appar- 
ent in the course of the following description of exem- 
plary embodiments, which are given for illustration of 
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the invention and are not intended to be limiting thereof. 

Fig. 1 is a schematic cross-sectional view of an 
apparatus for forming a spacer based on the intaglio 
printing method of the present invention. 

Fig. 2 is a schematic enlarged, partial cross-sec- 
tional view of the apparatus shown in Fig. 1 , particularly 
in explanation of the exposure and curing steps in the 
transfer process therein. 

In Fig. 1, an intaglio printing master 1 is in the 
shape of an endless belt and is rotated in the direction 
of the arrows by a pair of drive apparatus 4 disposed on 
the left side and the right side of the intaglio printing 
master 1. 

The top surface of the intaglio printing master 1 is 
coated with a thin film 2, such as a film of titanium oxide 
which is hard, opaque and abrasion resistant, and a 
depressed portion 3 for printing is formed in the intaglio 
print master 1 as shown in Fig. 2. 

. When the depressed portion 3 of the intaglio print- 
ing master 1 comes to the position of a squeegee 22 
which is treated so as to be electroconductive in the 
course of the rotation of the intaglio printing master 1, 
the depressed portion 3 is filled with an elastomeric 
ultraviolet curing resin paste 5. With further rotation of 
the intaglio printing master 1 , the depressed portion 3 
proceeds toward a transfer process. 

The elastomeric ultraviolet curing resin paste 5, 
which is filled in the depressed portion 3 of the intaglio 
printing master 1 , is further brought into pressure con- 
tact with the surface of the glass plate 6, cured and fixed 
to the glass plate 6 by a roller 12 made of quartz glass 
(hereinafter referred to as the quartz glass roller 12) 
having excellent transparency with respect to ultraviolet 
light, and an ultraviolet lamp 13 for curing resin, which is 
built in a vacant portion of the quartz glass roller 12. 

To be more specific, with reference to Fig. 2, the 
printing mask 1 is in close contact with the glass plate 6 
with the ITO coating layer 10 up. In the depressed por- 
tion 3 of the intaglio printing master 1 , directed to the 
side of the glass plate 6, there is filled the elastomeric 
ultraviolet curing resin paste 5 which is not yet cured. To 
the elastomeric ultraviolet curing resin paste 5, pressure 
is applied by the quartz glass roller 12 which applies 
pressure to the intaglio printing master 1 , so that the 
adhesion of the ultraviolet curing resin paste 5 is accel- 
erated. 

The inside of the quartz glass roller 12 is radiated 
with ultraviolet light 19 emitted from the ultraviolet lamp 
13. The ultraviolet light 19 passes through the transpar- 
ent intaglio printing master 1 and cures the ultraviolet 
curing resin of the ultraviolet curing resin paste 5. How- 
ever, the light shielding thin film 2 through which ultravi- 
olet light does not pass is coated on the surface of the 
intaglio printing master 1 around the depressed portion 
3, so that an ultraviolet curing resin 20 which spreads 
beyond the depressed portion 3 is not radiated with the 
ultraviolet light 19. Thus, the exposure is finished with- 
out the ultraviolet curing resin 20 which is not radiated 



with the ultraviolet light 19 being cured. 

In a panel washing chamber 21, the uncured ultra- 
violet curing resin 20 can be easily removed and does 
not remain on the surface of the ITO coating 1 0, so that 

5 it does not occur that an unnecessary insulating layer is 
formed from such an ultraviolet curing resin remaining 
on the surface of the ITO coating 10, which may impair 
the function of the touch panel. 

With further movement of the endless-belt : shaped 

10 intaglio printing master 1 , the printing master 1 reaches 
a separation apparatus 14 at which the printing master 
1 is separated from the surface of the glass plate 6, and 
the elastomeric ultraviolet curing resin 5 is transferred to 
the glass plate 6. 

15 After the transfer of the elastomeric ultraviolet cur- 
ing resin 5 from the printing master 1 to the glass plate 
6, the printing master 1 is transported, passing over the 
drive apparatus 4, into an intaglio printing master belt 
cleaning apparatus 15, where the uncured resin and for- 

20 eign materials such as glass pieces are removed from 
the surface of the printing master 1. 

The printing master 1 is then rinsed with a rinsing 
agent in a rinse chamber 1 6 and dried in a drying cham- 
ber 17. The printing master 1 is then subjected to 

25 releasing property improvement treatment in a releas- 
ing agent application apparatus 18 and is returned to 
the resin paste filling process. Thus, the printing master 
1 is circulated through the pre-treatment process for the 
application of the release agent, the resin paste filling 

30 process using the squeegee, the transfer process of 
bringing the printing master 1 into close contact with the 
print receiving material, and the after-treatment process 
including the steps of washing and drying the printing 
master 1, whereby the printing master 1 is repeatedly 

35 use for repeated printing. 

In the above-mentioned processes through which 
the printing master 1 is circulated, it is preferable that 
the range from the resin paste filling process through 
the transfer process be in an atmosphere of reduced 

40 pressure or in vacuum in order to prevent the formation 
of air bubbles in the resin paste or to prevent air from 
entering the depressed portions of the printing master 1 
in the resin paste filling process, and in order to make it 
easy to separate the printing master 1 from the print 

45 receiving material in the transfer process, since in the 
atmospheric pressure, the separation of the printing 
master 1 from the print receiving material tends to 
become difficult. 

Furthermore, for destaticizing the materials 

so employed in the above-mentioned processes, it is pref- 
erable that various antistatic steps be taken in the 
course of the above-mentioned processes, for instance, 
using an ionizer. 

55 Claims 

1. An intaglio printing method for transferring a resin 
to a print receiving material, using an intaglio print- 
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ing master having portions depressed in a printing 
shape below the surface of said printing master, 
comprising the steps of: 

filling a resin paste that can be hardened to a s 
solid resin in the depressed portions of said 
printing master, 

bringing said printing master, with said resin 
paste being filled in the depressed portions 
thereof, into close contact with said print 10 
receiving material, 

hardening said resin paste to make said resin 
paste a hardened solid resin in the depressed 
portions of said printing master, and 
separating said printing master from said print is 
receiving material so as to transfer said hard- 
ened solid resin in the depressed portions of 
said printing master to said print receiving 
material. 

20 

An intaglio printing method for transferring a resin 
to a print receiving material, using an intaglio print- 
ing master having portions depressed in a printing 
shape below the surface of said printing master, 
comprising the steps of: 25 

filling a photo-setting resin paste that can be 
cured to a photo-set resin in the depressed por- 
tions of said printing master, 
bringing said printing master, with said photo- 30 
setting resin paste being filled in the depressed 
portions thereof, into close contact with said 
print receiving material, 

curing said photo-setting resin paste to make 
said photo-setting resin a photo-set resin in the 35 
depressed portions of said printing master by 
being exposed to light, and 
separating said printing master from said print 
receiving material so as to transfer said cured 
photo-set resin in the depressed portions of 40 
said printing master to said print receiving 
material. 

An intaglio printing method for transferring a resin 
to a print receiving material, using an intaglio print- 45 
ing master having portions depressed in a printing 
shape below the surface of said printing master, 
said surface of said printing master except said 
depressed portions being coated with a light shield- 
ing layer, comprising the steps of: so 

filling a photo-setting resin paste that can be 
cured to a photo-set resin in the depressed por- 
tions of said printing master, 
bringing said printing master, with said photo- 55 
setting resin paste being filled in the depressed 
portions thereof, into close contact with said 
print receiving material, 



curing said photo-setting resin to make said 
photo-setting resin paste a photo-set resin in 
the depressed portions of said printing master 
by the back side of said printing master oppo- 
site to the side of said depressed portions 
being exposed to light, and 
separating said printing master from said print 
receiving material so as to transfer said cured 
photo-set resin in the depressed portions of 
said printing master to said print receiving 
material. 

4. The intaglio printing method as claimed in any one 
of Claims 1 to 3, wherein said intaglio printing mas- 
ter comprises a plastic plate. 

5. The intaglio printing method as claimed in Claim 4, 
wherein said depressed portions of said intaglio 
printing master are formed in said plastic plate by 
abrasion working. 

6. The intaglio printing method as claimed in Claim 4, 
wherein said depressed portions of said intaglio 
printing master are formed in said plastic plate by 
abrasion working, using a light shielding mask layer 
having at least one opening as a conformal mask. 

7. The intaglio printing method as claimed in Claim 6, 
wherein said light shielding mask layer constitutes a 
light shielding layer which is provided on the sur- 
face of said intaglio printing master except said 
depressed portions thereof, and shields said light 
which cures said photo-setting resin in said photo- 
setting resin paste. 

8. The intaglio printing method as claimed in any one 
of Claims 1 to 7, further comprising the step of 
removing said resin paste which is not hardened or 
said photo-setting resin which is not cured from the 
surface of said print receiving material after trans- 
ferring said hardened resin or said cured photo-set 
resin to said print receiving material. 

9. The intaglio printing method as claimed in any one 
of Claims 2 to 8 , wherein said photo-setting resin 
paste comprises an elastomeric ultraviolet-curing 
resin. 

10. The intaglio printing method as claimed in any one 
of Claims 1 to 9, wherein said intaglio printing mas- 
ter is an endless-belt-shaped intaglio printing mas- 
ter, and the filling of said resin paste in said 
depressed portions and the transfer of said hard- 
ened resin or said cured photo-set resin to said 
print receiving material are carried out repeatedly. 

. An intaglio printer capable of transferring a resin to 
a print receiving material, using an intaglio printing 
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master having portions depressed in a printing 
shape below the surface of said printing master, 
comprising: 

means for filling a resin paste that can be hard- 5 
ened to a solid resin in the depressed portions 
of said printing master, 

means for bringing said printing master, with 
said resin paste being filled in the depressed 
portions thereof, into close contact with said 10 
print receiving material, 

means for hardening said resin paste to make 
said resin paste a hardened solid resin in the 
depressed portions of said printing master, and 
means for separating said printing master from 15 
. said print receiving material so as to transfer 
said hardened solid resin in the depressed por- 
tions of said printing master to said print receiv- 
ing material. 

20 

12, A touch panel which comprises a spacer compris- 
ing an elastic material. 

13. The touch panel as claimed in Claim 12, wherein 
said spacer is obtainable by an intaglio printing 25 
method according to any one of Claims 1 to 9, 
wherein the portions depressed in a printing shape 

of said intaglio printing master correspond to the 
shape for said spacer. 
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